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Table S1. Overview of the studies investigating interactions of phenolic compounds with bovine 
serum albumin (BSA).   
Phenolic 
compound 












Flavone Flavone BSA fluorescence 
quenching 
pH 7, up to  
BSA: ligand ratio 1:5 
1.95×104, 310.15 
K  
0.95 nd Xiao and others 
2010 
Flavone Flavone BSA fluorescence 
quenching 
pH 7.4 6.17x104, 300.15 
K 




Flavone BSA fluorescence 
quenching 
pH 7.4 1.26x106, 300.15 
K 
1.25 nd Shi and Cao 2011 
7-
Hydroxyflavo
ne   
Flavone BSA fluorescence 
quenching 
pH 7, up to  
BSA: ligand ratio 1:5 
1.48×107, 310.15 
K 




Flavone BSA fluorescence 
quenching 
pH 7.4, up to  
BSA: ligand ratio 1:1 
1.12x103, RT  0.6 nd Awasthi and others 
2014 
Chrysin Flavone BSA fluorescence 
quenching 
pH 7, up to  
BSA: ligand ratio 1:5 
1.20×106, 310.15 
K 
1.17 nd Xiao and others 
2010 
Chrysin Flavone BSA fluorescence 
quenching 
pH 7.4 6.61x104, 300.15 
K 
0.98 nd Shi and Cao 2011 
Baicalein Flavone BSA fluorescence 
quenching 
pH 7, up to  
BSA: ligand ratio 1:6 
6.46×104, 299 K 1.18 nd Roy and others 
2016 
Baicalein Flavone BSA fluorescence 
quenching 
pH 7, up to  
BSA: ligand ratio 1:5 
4.67×105, 310.15 
K 
1.08 nd Xiao and others 
2010 
Baicalein Flavone BSA fluorescence 
quenching 
pH 7.4 3.89x105, 300.15 
K  
1.1 nd Shi and Cao 2011 
Baicalein Flavone BSA fluorescence 
quenching 
pH 7.4, up to  
BSA: ligand ratio 1:10 






pH 7.4, up to  
BSA: ligand ratio 1:25 






pH 7.4, up to  
BSA: ligand ratio 1:10 
1.63x106, 310 K 1.17 nd Xiao and others 
2009 




pH 7.4 7.41x104, 300.15 
K  
1.02 nd Shi and Cao 2011 
Apigenin Flavone BSA fluorescence 
quenching  
pH 7.4, up to  
BSA: ligand ratio 1:1.2 
5.32x104, 291 K 090 nd Bi and others 2012 
Apigenin Flavone BSA fluorescence 
quenching 
pH 7.4 4.90x105, 300.15 
K 
1.11 nd Shi and Cao 2011 
Luteolin Flavone Enhancement of 
ligand fluorescence, 
Scatchard analysis 
pH 7.4, up to  
BSA: ligand ratio 1:10 
1.43x105, 298 K 0.81 nd Dufour and Dangles 
2005 
Luteolin Flavone BSA fluorescence 
quenching 
pH 7.4 4.47x105, 300.15 
K  
1.11 nd Shi and Cao 2011 
Wogonin Flavone BSA fluorescence 
quenching 
pH 7.4 2.75x105, 300.15 
K  
1.09 nd Shi and Cao 2011 
Tangeretin Flavone BSA fluorescence 
quenching 
pH 7.4 5.75x104, 300.15 
K 
0.98 nd Shi and Cao 2011 
Nobiletin Flavone BSA fluorescence 
quenching 
pH 7.4 5.89x104, 300.15 
K  
0.97 nd Shi and Cao 2011 
Gossypin Flavone 
glycoside 
Equilibrium dialysis pH 7.4 nd nd nd Sagar and others 
2008 
Icariin Flavone BSA fluorescence 
quenching 
pH 7.4, up to  
BSA: ligand ratio 1:5.18 
3.60x104, 298 K 0.95 nd Liu and others 2014 
Galangin Flavonol BSA fluorescence 
quenching 
pH 7.4, up to  
BSA: ligand ratio 1:2 
1.89x105,310 K nd nd Cao and others 2010 
Galangin Flavonol BSA fluorescence 
quenching 
pH 7.4, up to  
BSA: ligand ratio 1:2 
6.43x105, 310.15 
K 
0.92 nd Xiao and others 
2008b 
Galangin Flavonol BSA fluorescence 
quenching 
pH 7.4 2.45x105, 300.15 
K  
1.08 nd Shi and Cao 2011 
Kaempferide Flavonol BSA fluorescence 
quenching 
pH 7.4 1.62x105, 300.15 
K  
1.04 nd Shi and Cao 2011 
Kaempferol Flavonol BSA fluorescence 
quenching  
pH 7.4, up to  
BSA: ligand ratio 1:2 
5.08x106, 310 K nd nd Cao and others 2010 
Kaempferol Flavonol Enhancement of 
ligand fluorescence, 
Scatchard analysis 
pH 7.4, up to  
BSA: ligand ratio 1:10 
1.19x104, 298 K 1.32 nd Dufour and Dangles 
2005 
Kaempferol Flavonol BSA fluorescence 
quenching 
pH 7.4, up to  
BSA: ligand ratio 1:2 
2.58x106, 310.15 
K 
1.12 nd Xiao and others 
2008b 
Kaempferol Flavonol BSA fluorescence 
quenching 
pH 7.5 3.5x105, 298 K 1.0 nd Skrt and others 
2012 
Kaempferol Flavonol BSA fluorescence 
quenching 
pH 7.4 2.24x106, 300.15 
K 













pH 7.4 1.23x105, 300.15 
K 
1.08 nd Shi and Cao 2011 
Quercetin Flavonol BSA fluorescence 
quenching 
pH 7.4, up to  
BSA: ligand ratio 1:2 
3.70x107, 310 K nd nd Cao and others 2010 
Quercetin Flavonol Enhancement of 
ligand fluorescence, 
Scatchard analysis 
pH 7.4, up to  
BSA: ligand ratio 1:1.72 
1.03x105, 298 K 0.95  nd Dangles and others 
1999 
Quercetin Flavonol Enhancement of 
ligand fluorescence, 
Scatchard analysis 
pH 7.4, up to  
BSA: ligand ratio 1:10 
1.34x105, 298 K 0.89 nd Dufour and Dangles 
2005 
Quercetin Flavonol BSA fluorescence 
quenching 
pH 7.4, up to  
BSA: ligand ratio 1:10 
7.34x104, 300 K nd nd Fang and others 
2011 
Quercetin Flavonol BSA fluorescence 
quenching 
pH 7.4, up to  
BSA: ligand ratio 1:15 
1.02x105, 298 K  0.82 nd Liu and others 
2010a 
Quercetin Flavonol BSA fluorescence 
quenching 
pH 7.4, up to  
BSA: ligand ratio 1:2 
3.83x107, 310 K 1.00 nd Liu and others 
2010b 
Quercetin  Flavonol BSA fluorescence 
quenching 
pH 7.4, up to  
BSA: ligand ratio 1:5.3 
4.94x105, 298 K 0.97 nd Liu and others 2014 
Quercetin Flavonol NMR normalized affinity index 2.02x105, 298 K nd nd Martini and others 
2008 
Quercetin Flavonol BSA fluorescence 
quenching 
pH 7.4, up to  
BSA: ligand ratio 1:0.67 
4.85x105, 298 K 1.19 nd Mishra and others 
2005 
Quercetin Flavonol BSA fluorescence 
quenching 
pH 7.4, up to  
BSA: ligand ratio 1:2 
3.65x107, 310.15 
K 
1.29 nd Xiao and others 
2008b 
Quercetin Flavonol BSA fluorescence 
quenching 
pH 7.5 3.4x105, 298 K 1.1 nd Skrt and others 
2012 
Quercetin Flavonol BSA fluorescence 
quenching 
pH 7.4, up to  
BSA: ligand ratio 1:2 
3.65x107, 310 K 1.29 nd Xiao and others 
2009 
Quercetin Flavonol Stopped-flow 
spectrophotometry 
pH 7.4 nd nd nd Kitson 2004 
Quercetin Flavonol BSA fluorescence 
quenching 
pH 7.4 2.45x105, 300.15 
K 




Flavonol BSA fluorescence 
quenching 
pH 7, up to  
BSA: ligand ratio 
1:1.925 















pH 7.4, up to  
BSA: ligand ratio 1:1.72 






pH 7.4, up to  
BSA: ligand ratio 1:10 
6.47x103, 310.15 
K 






pH 7.4, up to  
BSA: ligand ratio 1:10 







pH 7.4, up to  
BSA: ligand ratio 1:10 






pH 7.4, up to  
BSA: ligand ratio 1:5.18 
4.66x104, 298 K 0.92 nd Liu and others 2014 
Myricetin Flavonol BSA fluorescence 
quenching  
pH 7.4, up to  
BSA: ligand ratio 1:2 
2.15x108, 310 K nd nd Cao and others 2010 
Myricetin Flavonol BSA fluorescence pH 7.4, up to  1.84x108, 310 K 1.00 nd Liu and others 
quenching BSA: ligand ratio 1:2 2010b 
Myricetin Flavonol BSA fluorescence 
quenching 
pH 7.4, up to  
BSA: ligand ratio 1:2 
4.54x108, 310.15 
K 
1.42 nd Xiao and others 
2008b 
Myricetin Flavonol BSA fluorescence 
quenching 
pH 7.4 3.72x105, 300.15 
K  
1.14 nd Shi and Cao 2011 
Fisetin Flavonol BSA fluorescence 
quenching 
pH 7, up to  
BSA: ligand ratio 1:7 







pH 7.4, up to  
BSA: ligand ratio 1:1.72 
8.6x105, 298 K 
 







pH 7.4, up to  
BSA: ligand ratio 1:10 






pH 7.4, up to  
BSA: ligand ratio 1:15 






pH 7.4, up to  
BSA: ligand ratio 1:40 






pH 7.4, up to  
BSA: ligand ratio 1:3.73 





pH 7.4 1.15x105, 300.15 
K 
1.06 nd Shi and Cao 2011 
Morin hydrate Flavonol BSA fluorescence 
quenching  
pH 7.4, up to  
BSA: ligand ratio 1:1 
5.01x104, RT,  
 
0.77 nd Awasthi and others 
2014 
Morin  Flavonol BSA fluorescence 
quenching 
pH 7, up to  
BSA: ligand ratio 1:10 








pH 7.4, up to  
BSA: ligand ratio 1:6 







pH 7.4, up to  
BSA: ligand ratio 1:6 
4.70x104, 297 K 1.07 nd Ma and others 2017 
Sutchuenosid Flavonol BSA fluorescence pH 7.4, up to  4.60x104, 297 K 1.08 nd Ma and others 2017 








pH 7.4, up to  
BSA: ligand ratio 1:15 
2.22x104, 298 K  0.90 nd Liu and others 
2010a 
Genistein Isoflavone BSA fluorescence 
quenching 
pH 7, up to  
BSA: ligand ratio 1:10 
8.40×105, 310.15 
K 
1.02 nd Zhao and others 
2009 
Genistein Isoflavone BSA fluorescence 
quenching 
pH 7.4, up to  
BSA: ligand ratio 1:10 
8.40x105, 310 K 1.02 nd Xiao and others 
2009 
Genistein Isoflavone BSA fluorescence 
quenching 
pH 7.4 1.38x104, 300.15 
K  





pH 7, up to  
BSA: ligand ratio 1:25 
1.44×105, 310.15 
K 






pH 7.4, up to  
BSA: ligand ratio 1:25 






pH 7.4 1.86x103, 300.15 
K  
0.81 nd Shi and Cao 2011 
Daidzein Isoflavone BSA fluorescence 
quenching 
pH 7, up to  
BSA: ligand ratio 1:25 
5.20×104, 310.15 
K 
1.04 nd Zhao and others 
2009 
Daidzein Isoflavone BSA fluorescence 
quenching 
pH 7.4, up to  
BSA: ligand ratio 1:25 
5.42x104, 310 K 1.04 nd Xiao and others 
2009 
Daidzein Isoflavone BSA fluorescence 
quenching 
pH 7.4 1.70x103, 300.15 
K 





pH 7, up to  
BSA: ligand ratio 1:25 
5.58×103, 310.15 
K 






pH 7.4, up to  
BSA: ligand ratio 1:25 
5.58x103, 310 K 0.88 nd Xiao and others 
2009 
Biochanin A Isoflavone BSA fluorescence 
quenching 
pH 7.4, up to BSA: 
ligand ratio 1:1 
5.01x104, RT  
 
0.84 nd Awasthi and others 
2014 
Biochanin A Isoflavone BSA fluorescence 
quenching 
pH 7.4 1.00x105, 300.15 
K 
1.09 nd Shi and Cao 2011 
Tectorigenin Isoflavone BSA fluorescence 
quenching 
pH 7.4 2.57x105, 300.15 
K  
1.09 nd Shi and Cao 2011 




pH 7.4, up to  
BSA: ligand ratio 1:100 
1.13×104, 293 K 0.93 nd Xiao and others 
2007b 




site binding model 
pH 7.4, up to  
BSA: ligand ratio 1:16 
1.44x103, 298 K 1.02 nd Xi and Fan 2010 




pH 7.4, up to  
BSA: ligand ratio 1:40 
1.58x103, 310 K 0.73 nd Xiao and others 
2009 




pH 7.4 5.37x103, 300.15 
K  
0.88 nd Shi and Cao 2011 
Calycosin Isoflavone BSA fluorescence 
quenching 
pH 7.4, up to  
BSA: ligand ratio 1:15 









pH 7.4, up to  
BSA: ligand ratio 1:15 
1.89x104, 298 K  0.96 nd Liu and others 
2010a 
Naringenin Flavanone BSA fluorescence 
quenching  
pH 7.4, up to  
BSA: ligand ratio 1:1.2 
4.08x104, 291 K 0.96 nd Bi and others 2012 
Naringenin Flavanone BSA fluorescence 
quenching 
pH 7.5 3.1x105, 298 K 0.99 nd Skrt and others 
2012 
Naringenin Flavanone BSA fluorescence 
quenching 
pH 7.4, up to  
BSA: ligand ratio 1:5.18 
3.04x105, 298 K 1.06 nd Liu and others 2014 
Naringenin Flavanone BSA fluorescence 
quenching 
pH 7.4 1.05x105, 300.15 
K 





pH 7.4 3.55x103, 300.15 
K  





pH 7.4, up to  
BSA: ligand ratio 1:4.15 
8.70x102, 298 K 0.63 nd Liu and others 2014 
Hesperetin Flavanone BSA fluorescence 
quenching 
pH 7.4, up to  
BSA: ligand ratio 1:1.2 
5.40x104, 291 K 1.29 nd Bi and others 2012 
Hesperetin Flavanone BSA fluorescence 
quenching 
pH 7.4, up to  
BSA: ligand ratio 1:5.18 
5.59x105, 298 K 1.08 nd Liu and others 2014 
Hesperetin Flavanone BSA fluorescence 
quenching 
pH 7, up to  
BSA: ligand ratio 1:0.1 





pH 7.4, up to  
BSA: ligand ratio 1:3.73 





pH 7, up to  
BSA: ligand ratio 1:0.1 
9.89×104, 295 K 1.02 nd Shang and Li 2011 
Dihydromyric
etin 
Flavanone BSA fluorescence 
quenching 
pH 7.4, up to  
BSA: ligand ratio 1:70 




Flavanone BSA fluorescence 
quenching 
pH 7.4, up to  
BSA: ligand ratio 1:2 
1.36x104, 310 K 0.99 nd Liu and others 
2010b 
Liquiritigenin Flavanone BSA fluorescence 
quenching 
pH 7.4, up to  
BSA: ligand ratio 1:6.7 
1.8x104, 298 K  
0.88 




Flavanone BSA fluorescence 
quenching 
pH 7.4, up to  
BSA: ligand ratio 1:6.7 
2.52x105, 298 K 1.04 nd Hou and others 
2017 
Liquiritin Flavanone BSA fluorescence 
quenching 
pH 7.4, up to  
BSA: ligand ratio 1:6.7 








pH 7.4, up to  
BSA: ligand ratio 1:6.7 
4.8x104, 298 K 0.95 nd Hou and others 
2017 
GCG Flavanonol BSA fluorescence 
quenching 
pH 7.4 2.29x104, 300.15 
K  
0.96 nd Shi and Cao 2011 
EGCG Flavanonol BSA fluorescence 
quenching 
pH 7.5  
 
1.4x106, 298 K 0.98 nd Skrt and others 
2012 
EGCG Flavanonol BSA fluorescence 
quenching 
pH 7.4 1.74x106, 300.15 
K 
1.20 nd Shi and Cao 2011 




pH 7, 4.9 and 3 nd nd nd Wang and others 
2007 
EGCG Flavanonol Complex formation 
by size-exclusion 
chromatography 
pH 7 and 4, up to  
BSA: ligand ratio 
1:0.25(w/w) 
nd nd nd Hatano and others 
2003 
EGCG Flavanonol BSA fluorescence 
quenching 
pH 7.4, up to  
BSA: ligand ratio 1:8.33 
4.61x106, 295 K nd nd Li and Hagerman 
2014 
EGCG Flavanonol Induced circular 
dichroism 
pH 7.0, up to  
BSA: ligand ratio 1:2.9 
nd nd nd Nozaki and others 
2009 
ECG Flavanonol BSA fluorescence 
quenching 
pH 7.5 1.5x106, 298 K 0.90 nd Skrt and others 
2012 
ECG Flavanonol BSA fluorescence 
quenching 
pH 7.4 6.46x106, 300.15 
K  
1.27 nd Shi and Cao 2011 
ECG Flavanonol Isothermal titration 
calorimetry, single 
site binding model 
pH 6.7, up to  
BSA: ligand ratio 1:2.25 
2.70x105, 298 K 1.03 nd Pal and others 2012 
EGC Flavanonol BSA fluorescence 
quenching 
pH 7.5 1.4x105, 298 K 0.40 nd Skrt and others 
2012 
EC Flavanonol BSA fluorescence 
quenching 
pH 7.4, up to  
BSA: ligand ratio 1:50 
4.57x103, 288 K 0.88 nd Zhai and others 
2014 
EC Flavanonol Isothermal titration 
calorimetry, single 
site binding model 
pH 6.7, up to  
BSA: ligand ratio 1:2.25 
9.68x104, 298 K 0.93
7 
nd Pal and others 2012 







pH 6, up to  
BSA: ligand ratio 1:150 
1.36x102, 298 K 18.5 nd Frazier and others 
2010 
Resveratrol Stilbene Enhancement of 
ligand fluorescence, 
Scatchard analysis 
pH 7.4, up to  
BSA: ligand ratio 1:90 
8.62x105, 298 K 1.1 nd Latruffe and others 
2014 
Transresverat Stilbene BSA fluorescence pH 7.4, up to  8.71x104, 297 K 1.03 nd Liu and others 2013 
rol quenching BSA: ligand ratio 1:8 
Transresverat
rol 
Stilbene BSA fluorescence 
quenching 
pH 7.4, up to  
BSA: ligand ratio 1:90 
1.27×105, 293.15 
K 








pH 7.8, up to  
BSA: ligand ratio 1:10 
7.90x104, 298 K 0.96 nd He and others 2010 
Chlorogenic 





pH 7.4, up to  
BSA: ligand ratio 1:30 







pH 7.0, up to  
BSA: ligand ratio 1:95 








pH 7, up to  
BSA: ligand ratio 1:10 








pH 7.4, up to  
BSA: ligand ratio 1:10 








pH 7.4, up to  
BSA: ligand ratio 1:8 
9.4x104, 298 K 1.09 nd Tang and others 
2008 




pH 7.8, up to  
BSA: ligand ratio 1:10 
6.17x104, 298 K 0.93 nd He and others 2010 




pH 7.4, up to  
BSA: ligand ratio 1:10 
4.16x105, 310 K 1.18 nd Trnková and others 
2010 




pH 7.5 3.0x105, 298 K 0.41 nd Skrt and others 
2012 




pH 7.4, up to  
BSA: ligand ratio 1:30 









pH 7.4, up to  
BSA: ligand ratio 1:8 









pH 7.4, up to  
BSA: ligand ratio 1:8 










pH 7.4, up to  
BSA: ligand ratio 1:8 









pH 7.4, up to  
BSA: ligand ratio 1:8 
8.59x105, 298 K 1.19 nd Tang and others 
2008 




pH 7.8, up to  
BSA: ligand ratio 1:10 
5.09x104, 298 K 0.91 nd He and others 2010 




pH 7.4, up to  
BSA: ligand ratio 1:30 
0.51x104, 298 K 0.82 nd Jin and others 2012 




pH 7.4, up to  
BSA: ligand ratio 1:10 








pH 7.4, up to  
BSA: ligand ratio 1:10 








pH 7.4, up to  
BSA: ligand ratio 1:10 








pH 7.4, up to  
BSA: ligand ratio 1:30 







pH 7.4, up to  
BSA: ligand ratio 1:30 















pH 7.4, up to  
BSA: ligand ratio 1:10 








pH 7.8, up to  
BSA: ligand ratio 1:10 
2.52x104, 298 K 0.84 nd He and others 2010 




pH 7.4, up to  
BSA: ligand ratio 1:30 
0.17x104, 298 K 0.74 nd Jin and others 2012 
sinapic acid Phenolic BSA fluorescence pH 7.4, up to  4.19x105, 310 K 1.21 nd Trnková and others 















pH 7, up to  
BSA: ligand ratio 1:5 












site binding model 
pH 6.75, up to  
BSA: ligand ratio 1:140 








site binding model 
pH 6, up to  
BSA: ligand ratio 1:28 
1.84x104, 298 K  
6 








site binding model 
pH 6, up to  
BSA: ligand ratio 1:28 







calorimetry,  single 
site binding model 
pH 6, up to  
BSA: ligand ratio 1:28 








site binding model 
pH 6, up to  
BSA: ligand ratio 1:28 








calorimetry,  single 
site binding model 
pH 6, up to  
BSA: ligand ratio 1:28 








site binding model 
pH 6, up to  
BSA: ligand ratio 1:300 
7.0x102, 298 K 22 nd Deaville and others 
2007 
Sumac Hydrolyzab Isothermal titration pH 6, up to  1.7x105, 298 K 9.4 nd Deaville and others 
gallotannins le tannin calorimetry, single 
site binding model 







Equilibrium dialysis pH 2.25  
 









BSA: ligand ratio 1:0.2 
(w/w) 







site binding model 
pH 6, up to  
BSA: ligand ratio 1:55 
















calorimetry,  single 
site binding model 
pH 4, up to  
BSA: ligand ratio 1:100 







calorimetry,  single 
site binding model 
pH 4, up to  
BSA: ligand ratio 1:100 







calorimetry,  single 
site binding model 
pH 4, up to  
BSA: ligand ratio 1:100 







calorimetry,  single 
site binding model 
pH 4, up to  
BSA: ligand ratio 1:100 








pH 6, up to  
BSA: ligand ratio 1:150 














sites model  
pH 6, up to  
BSA: ligand ratio 1:150 









sites model  
pH 6, up to  
BSA: ligand ratio 1:150 





















pH 6.0, up to  
BSA: ligand ratio 1: 








pH 7.4 nd nd nd Qian and others 
2008b 
Red wines Mixture Protein precipitation 
by 
spectrophotometry 






Mixture Binding degree by 
centrifugal 
ultrafiltration 
coupled with HPLC 




Arimboor R,  Arumughan C. 2011. Sea buckthorn (Hippophae rhamnoides) proanthocyanidins 
inhibit in vitro enzymatic hydrolysis of protein. J Food Sci 76:T130-7. 
Awasthi SK, Pandey M, Singh S. 2014. Binding study of naturally occurring flavonoids with 
bovine serum albumin: A fluorescence quenching study. Int J Pharm Sci Rev Res 25(1): 
86-9. 
Bi SY, Yan LL, Pang B, Wang Y. 2012. Investigation of three flavonoids binding to bovine 
serum albumin using molecular fluorescence technique. J Lumin 132:132-40. 
Cao SH, Jiang XY, Chen JW. 2010. Effect of Zinc (II) on the interactions of bovine serum 
albumin with flavonols bearing different number of hydroxyl substituent on B-ring. J 
Inorg Biochem 104:146-52. 
Dangles O, Dufour C, Bret S. 1999. Flavonol-serum albumin complexation. Two-electron 
oxidation of flavonols and their complexes with serum albumin. J Chem Soc Perk T 2 
737-44. 
Deaville ER, Green RJ, Mueller-Harvey I, Willoughby I, Frazier RA. 2007. Hydrolyzable tannin 
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Food Chem 55:4554-61. 
Dufour C, Dangles O. 2005. Flavonoid-serum albumin complexation: determination of binding 
constants and binding sites by fluorescence spectroscopy. BBA-Gen Subjects 1721:164-
73. 
Fang R, Jing H, Chai Z, Zhao GH, Stoll S, Ren FZ, Liu F, Leng XJ. 2011. Design and 
characterization of protein-quercetin bioactive nanoparticles. J Nanobiotechnol 9:19-32. 
Feldman KS, Sambandam A, Lemon ST, Nicewonger RB, Long GS, Battaglia DF, Ensel SM, 
Laci MA. 1999. Binding affinities of gallotannin analogs with bovine serum albumin: 
ramifications for polyphenol-protein molecular recognition. Phytochemistry 51:867-72. 
Frazier RA, Deaville ER, Green RJ, Stringano E, Willoughby I, Plant J, Mueller-Harvey I. 2010. 
Interactions of tea tannins and condensed tannins with proteins. J Pharm and Biomed 
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Guo QQ, Yuan J, Zeng JH. 2014. Binding of dihydromyricetin and its metal ion complexes with 
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of polyphenol-serum albumin complexes. Phytochemistry 63:817-23. 
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and sugars. Food Chem 95:250-4. 
He TX, Liang QL, Luo TT, Wang YM, Luo GA. 2010. Study on interactions of phenolic acid-
Like Drug Candidates with Bovine Serum Albumin by Capillary Electrophoresis and 
fluorescence spectroscopy. J Solution Chem 39:1653-64. 
Hou J, Liang Q, Shao S. 2017. The binding of four licorice flavonoids to bovine serum albumin 
by multi-spectroscopic and molecular docking methods: structure-affinity relationship. J 
Appl Spectrosc 84:177-87. 
Jin XL, Wei X, Qi FM, Yu SS, Zhou B, Bai S. 2012. Characterization of hydroxycinnamic acid 
derivatives binding to bovine serum albumin. Org Biomol Chem 10:3424-31. 
Karonen M, Oraviita M, Mueller-Harvey I, Salminen JP, Green RJ. 2015. Binding of an 
oligomeric ellagitannin series to bovine serum albumin (BSA): analysis by isothermal 
titration Calorimetry (ITC). J Agr Food Chem 63:10647-54. 
Kemp BS, Harrison R, Hider RN. 2011. Effect of protein-tannin ratio and tannin concentration 
on the bovine serum albumin (BSA)-based precipitation method for red wine tannin 
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